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(54) Apparatus for removing or mounting a bearing cup 

(57) Apparatus, for rempying or mounting a _b 18,19 in a universal joint having a yoke 26, ___ 

comprising a base 50 with a support 48 connected to it by two spacing members 88. A ram 94 is mounted on 
the support for relative movement to it, through an orifice 62 in the support, such that it is movable towards 
the base. The ram is hydraulically driven via an hydraulic inlet 93 into a cylinder 92. The ram may be threaded 
in the support (1 22, fig 1 1 ). Movement of the ram, with a universal joint in situ on the base, allows bearing 
cups to be inserted or removed from the joint. 
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TITLE 

APPARATUS FOR REMOVING OR MOUNTING A BEARING CUP 

AfTKfTR OI JND OF TH E INVENTION 
This invention relates in general to universal joints, and in particular to an 
apparatus for removing or mounting a bearing cup on a cross connected to a yoke 
of a universal joint 

Universal joints are well known devices which provide a driving 
connection between two members adapted to rotate about non-aligned axes of 
rotation. Universal joints are widely used between rotatable drive shaft sections 
in vehicle drive train systems. A typical universal joint includes a cross having a 
central body portion with four cylindrical trunnions extending outwardly 

therefrom. The trunnions are oriented in a single plane and extend at right 

angles relative to one another. A hollow cylindrical bearing cup is mounted on 
the end of each of the trunnions. Needle bearings or similar means are provided 
between the outer cylindrical surfaces of the trunnions and the inner cylindrical 
surfaces of the bearing cups to permit relative rotational movement 
therebetween. The bearing cups which are mounted on a first opposed pair of 
the trunnions can be connected to a first end yoke secured to an end of a first 
drive shaft section, while the bearing cups mounted on a second opposed pair of 
the trunnions can be connected to a second end yoke secured to an end of a 
second drive shaft section. 

A full round end yoke is a common type of end yoke for use in a universal 
joint. The full round end yoke includes a body portion having a pair of opposed 
arms extending therefrom. Each of the opposed arms has a cylindrical opening 
formed through the end thereof. The openings are aligned with one another. 
When a universal joint is assembled with the full round end yoke, an opposed 



pair of trunnions is received in the openings. Then the bearing cups are mounted 
over the ends of the trunnions by forcing the bearing cups into the cylindrical 
openings. 

At times there is a need to remove the bearing cups from the assembled 
universal joint. For example, the bearing cups are removed for servicing after a 
period of use. Such servicing can include cleaning and lubricating the bearings, 
or replacing the bearings or bearing cups. Unfortunately, a bearing cup is very 
difficult to remove after it has been installed in the universal joint. For one 
thing, the bearing cup is very tightly positioned in the opening of the end yoke, 
so that it is difficult to pull the bearing cup out of the end yoke. For another 
thing, the end yoke limits physical access to the bearing cup for tools to facilitate 
removal. 

Prior methods for removing a bearing cup from an assembled universal 
joint have not been totally satisfactory. For example, a typical method to remove 
bearing cups in a servicing facility is by the use of a heavy press such as an 
Arbor press. However, such a press is very expensive. Further, the press is not 
portable so that a universal joint cannot be serviced unless it can be brought to 
the facility. Often there is a need to service universal joints at a location where 
such a press is not available. Other methods have involved the use of various 
power tools. However, a source of electric power is not always available. Such 
methods are often impractical. Other methods have involved physical means of 
removal, such as striking the cross with a hammer. Such methods are often 
difficult and time consuming and can damage the universal joint. 

Certain kinds of universal joints present particular difficulties in removing 
; the bearing cups. For example, in a very large universal joint, the parts are 
heavier and they have more surface area. Thus, there is more friction between 
the bearing cup and the opening of the end yoke, and the bearing cup must be 
pulled a longer distance out of the opening for removal. 
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It would therefore be desirable to provide a portable, inexpensive 
apparatus for easily and quickly removing a bearing cup from an assembled 
universal joint, without damaging the universal joint and without requiring the 
use of power tools. It would also be desirable to provide an apparatus useful for 
5 remounting a bearing cup in an assembled universal joint after it has been 
removed and serviced. 

ST TMMARY OF THF. INVENTION 
This invention relates to an apparatus for removing or mounting a bearing 
io cup with respect to a universal joint having a yoke. The apparatus includes a 
base which is preferably generally shaped as a plate. The base can include an 
orifice for receiving the bearing cup therethrough. A support is connected to the 
base and disposed at a distance therefrom. Preferably, the support is generally 
shaped as a plate and is oriented generally parallel with the base. The support 
is includes an orifice which is aligned with the orifice of the base. A spacer 

connects the support to the base and fixes the distance therebetween. Preferably, 
the spacer is adjustable to allow adjustment of the distance. A ram such as a 
hydraulic piston is mounted on the support. The ram is movable through the 
orifice of the support and toward the base. The base can include positioners to 
20 align the yoke with respect to the ram. Movement of the ram is adapted for 
removing or mounting the bearing cup with respect to the yoke. The invention 
also relates to a method for removing a bearing cup from a universal joint, and a 
method for mounting a bearing cup thereon. 

Various objects and advantages of this invention will become apparent to 
25 those skilled in the art from the following detailed description of the preferred 
embodiment, when read in light of the accompanying drawings. 
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RRTEF DESPRTPTTON OF THE DRAWING S 
Fig. 1 is a perspective view of a universal joint including a cross with 
bearing cups connected to a yoke. 

Fig. 2 is a partially exploded perspective view of the universal joint of 

Fig. 1. 

Fig. 3 is a perspective view of an apparatus for removing or mounting a 
bearing cup in accordance with this invention. 

Fig. 4 is a perspective view of a suitable hydraulic pump for use with the 

apparatus. 

Fig. 5 is an elevational view of the apparatus of Fig. 3 in an open position, 
with a yoke and cross disposed between the base and support of the apparatus, 
prior to removing a bearing cup. 

Fig. 6 is a view as in Fig. 5 with the apparatus in a closed position and a 
piston moved downward with respect to the support and adjacent to a bearing 
s cup. 

Fig. 7 is a view as in Fig. 6 after the piston has forced down the cross 
relative to the yoke and a bearing cup has been removed. 

Fig. 8 is a perspective view of the apparatus of Fig. 3 in an open position, 
with a yoke and cross disposed between the base and support of the apparatus, 
to prior to mounting a first bearing cup. 

Fig. 9 is an enlarged perspective view of a tool for positioning a bearing 

cup with respect to a cross. 

Fig. 10 is a view as in Fig. 8 after the first bearing cup has been mounted 
and a second bearing cup is positioned for mounting. 

Fig. 1 1 is a perspective view of a second embodiment of an apparatus for 
removing or mounting a bearing cup in accordance with this invention. 

Fig. 12 is a cross-sectional view of a threaded member moved downward 
relative to the support of the apparatus of Fig. 11. 



25 
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TVFTATT.FX) DESCRIPTION OF TH E PREFERRED EMBODIMENT 
Referring now to the drawings, there is illustrated in Figs. 1 and 2 a 
universal joint, indicated generally at 10. The universal joint 10 includes a cross, 
indicated generally at 12. The cross 12 includes a central body portion 13. The 
5 cross 12 further includes four cylindrical trunnions 14-17. The trunnions 14-17 
extend radially outwardly from the body portion 13 in a common plane at right 
angles relative to one another. A first bearing cup 18 and a second bearing cup 
19 are mounted on the end of each of a pair of opposed trunnions, first trunnion 
14 and second trunnion 15. In operation, bearing cups would be mounted on the 
10 other pair of opposed trunnions 16 and 17 for connection to another end yoke. 
Needle bearings (not shown) or similar bearing means are provided between 
each of the first and second bearing cups 18 and 19 and the associated first and 
second trunnions 14 and 15 to permit low friction rotational movement to occur 

therebetween. Each of the first and second bearing cups 18 and 19 is formed 

is generally in the shape of a hollow cylinder. As can be seen with respect to first 
bearing cup 18, each has a closed, circular end surface 20 and an outer 
cylindrical surface 22. Each bearing cup has axially extending anti-rotation 
protrusions 24 formed on the end surface 20. The purpose of the protrusions 24 

will be explained below. 
20 The universal joint 10 illustrated in Fig. 1 further includes a full round 

end yoke, indicated generally at 26. The end yoke 26 includes a body portion 28 
having a pair of opposed arms 30 extending therefrom. Each of the opposed 
arms 30 has a cylindrical opening formed therethrough, a first opening 32 in one 
of the arms and a second opening 33 in the other arm. The first and second 
25 openings 32 and 33 are aligned with one another. A machined outer surface 34 
is formed about each of the openings 32 and 33. A pair of threaded apertures 44 
is formed in each outer surface 34. When the cross 12 is assembled with the end 
yoke 26, the opposed first and second trunnions 14 and 15 are received in the 
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openings 32 and 33. Then the first and second bearing cups 18 and 19 are 
mounted over the ends of the trunnions 14 and 15 by forcing the bearing cups 
into die openings. 

A pair of spring tabs 36 (one of which is shown) is provided for retaining 
each of the bearing cups 18 and 19 within the openings 32 and 33 of the end 
yoke 26. Each spring tab 36 includes a base portion 38 and an angled end 
paction 40. The base portion 38 includes a pair of apertures 39. A pair of 
threaded fasteners 42 extends through the apertures 39 and into the threaded 
apertures 44 of the end yoke 26 to secure the base portion 38 thereto. The end 
portion 40 extends over the end surface 20 of the bearing cup to retain it within 
the opening. The end portion 40 also cooperates with the protrusions 24 to 
prevent rotation of the bearing cup when the drive shaft is operated. When the 
bearing cup attempts to rotate relative to the end yoke 26, the end portion 40 
engages the protrusions 24 to prevent such rotation. This prevents wear of the 
bearing cup and end yoke and avoids problems associated with such wear. 

Fig. 2 best illustrates the positioning of the first bearing cup 18, cross 12 
and end yoke 26. The arm 30 of the end yoke 26 includes a first opening 32 
formed therethrough. A machined outer surface 34 is formed about the first 
opening 32. A pair of threaded apertures 44 is formed in the outer surface 34. 
o The cross 12 includes an outwardly extending first trunnion 14. When the cross 
12 is assembled with the end yoke 26, the first trunnion 14 is received in the first 
opening 32. The first bearing cup 18 includes an end surface 20 and an outer 
cylindrical surface 22. The first bearing cup 18 is mounted over the end of the 
first trunnion 14 by forcing me first bearing cup 18 into the opening 32. After 
25 mounting, the outer cylindrical surface 22 of the first bearing cup 18 is tightly 
positioned in the first opening 32. The first trunnion 14 is disposed inside the 
first bearing cup 18 and rotatable relative thereto. The end surface 20 of the first 
bearing cup 18 extends beyond the outer surface 34 of the arm 30 by a 
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predetermined small distance. The spring tab 36 includes a base portion 38 and 
an end portion 40. The base portion 38 includes a pair of apertures 39 formed 
therethrough. The base portion 38 is secured to the outer surface 34 of the arm 
30 by a pair of threaded fasteners 42 which extend through the apertures 39 and 
into the threaded apertures 44. The end portion 40 extends over the end surface 
20 of the first bearing cup 18 and retains it within the first opening 32. In the 
same manner (not shown in Fig. 2), the second bearing cup 19 is mounted on the 
second trunnion 15 within the second opening 33. 

Referring now to Figs. 3 through 5, an apparatus for removing or 
mounting a bearing cup in accordance with this invention is indicated generally 
at 46. The apparatus 46 includes a support 48. Preferably the support 48 is 
shaped generally in the form of a plate. It includes opposing upper and lower 
surfaces 52 and 54. The upper surface 52 is generally parallel with the lower 
- surface 54. A plurality of threaded apertures 53 are formed in the upper surface 
52. An edge surface 56 circumscribes the upper and lower surfaces 52 and 54. 
It extends generally perpendicularly between the upper surface 52 and the lower 
surface 54. The support 48 includes rounded ends 58. A non-threaded aperture 
60 is formed through each end 58 of the support 48, extending between the upper 
surface 52 and the lower surface 54. The support 48 includes a generally 
cylindrical orifice 62 formed therethrough, and positioned about one-half the 
distance between the ends 58. The orifice 62 extends between the upper surface 
52 and the lower surface 54. 

The apparatus 46 also includes a base 50. The base 50 is preferably 
shaped substantially identical to the support 48, and it is aligned therewith. 
5 Preferably the base 50 is shaped generally in the form of a plate. It includes 
opposing upper and lower surfaces 68 and 70. The upper surface 68 is generally 
parallel with the lower surface 70. An edge surface 72 circumscribes the upper 
and lower surfaces 68 and 70. It extends generally perpendicularly between the 
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upper surface 68 and the lower surface 70. The base 50 includes rounded ends 
74 A threaded aperture 76 is formed through each end 74 of the base 50, 
extending between the upper surface 68 and the lower surface 70. The threaded 
apertures 76 of the base 50 are aligned with the non-threaded apertures 60 of the 
support 48. Preferably the base 50 includes a generally cylindrical orifice 78 
formed therethrough, and positioned about one-half the distance between the 
ends 74. The orifice 78 extends between the upper surface 68 and the lower 
surface 70. The orifice 78 of the base 50 is aligned with the orifice 62 of the 
support 48. However, the orifice 78 of the base 50 is larger than the orifice 62 of 
the support 48 and is adapted to receive a bearing cup therein. Preferably the 
base 50 includes positioners to align the end yoke with the piston 94 described 
below. In the illustrated embodiment, two pairs of spring loaded positioning 
pins 80 are positioned in the upper surface 68. The pairs of positioning pins 80 

are formed about opposing sides of the orifice 78. 

5 As shown in Fig. 3, preferably the support 48 is an upper portion of the 

apparatus 46 and the base 50 is a lower portion. The support 48 and base 50 can 
be formed from any strong material such as metals, plastics or composites, and 
preferably from steel or steel alloy. 

A generally semicircular foot 82 is provided under each end 74 of the 
to base 50. A flat portion 84 formed on each foot 82 lies adjacent to the lower 
surface 70 of the base 50. The feet 82 thus support the apparatus 46 in an 
upright position and elevate the base 50 a distance above the supporting surface. 
Each foot 82 includes a threaded aperture 86 formed therethrough and aligned 
with a threaded aperture 76 of the base 50. 
25 The apparatus 46 also includes a spacer connecting the support 48 to the 

base 50 and fixing the distance therebetween. In the illustrated embodiment, the 
spacer comprises a pair of threaded fasteners 88 such as threaded bolts or 
threaded rods. The threaded fasteners 88 extend between the support 48 and the 
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base 50 and into the foot 82. Each threaded fastener 88 includes a head 90. A 
nut 91 is positioned on the threaded fastener 88 a short distance from the head 

90 Each threaded fastener 88 extends through the non-threaded aperture 60 in 
the support 48, with the support 48 positioned between the head 90 and the nut 

91 The threaded fastener 88 is rotatable within the non-threaded aperture 60, 
with the support 48 remaining positioned between the head 90 and the nut 91. 
Each threaded fastener 88 also extends through the threaded apertures 76 and 86 
in the base 50 and foot 82, respectively. A nut 89 is positioned on each threaded 
fastener 88 adjacent to the upper surface 68 of the base 50. By turning the head 

> 90 of each threaded fastener 88 in the one direction, usually clockwise, the 
threaded fastener is moved downward through the threaded apertures 76 and 86, 
and the support 48 is moved closer to the base 50. By turning the head 90 of 
each threaded fastener 88 in the other direction, usually counterclockwise, the 

threaded fastener is moved upward through the threaded apertures 76 and 78, 

lS and the support 48 is moved farther apart from the base 50. The nut 89 is 

adjusted accordingly. Thus, the support 48 and base 50 are movably connected 
between an open position where the support 48 is farther apart from the base 50, 
and a closed position where the support 48 is closer to the base 50. However, 
even in the closed position the support 48 is disposed at a distance from the base 

20 50. . . f 

In an alternative structure (not shown), the spacer comprises a pair of 

threaded rods. The rods extend through threaded apertures in the support, base 
and foot The threaded apertures in the support are threaded in the reverse 
direction from the threaded apertures in the base and foot. Thus, rotation of the 
25 rods in one direction causes the support to move farther apart from the base, 

while rotation of the rods in the other direction causes the support to move closer 
to the base. 
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The apparatus 46 fcrther includes a coupling 66 disposed on .he upper 
sra& ce52of fl .esuppor.4 8 . Thecoupl^mctudes.baseportionfiT. A 

pluralitY of threaded apertur* 69 are form* through «h« base portron 67 A 
«of^dedfas«ene re 7,« t end to ugn ft e^edape I tu I e,69ofd.e 

to coupling 66 to the support 48. The coupling 66 further rncludes a ho..ow 

Jcal portion 73 extending upward from and through the base portron 6* 
itaJL^-*™* TbecbndriCportionTSisd.spose a^. 
a to orifice 62 of me support 48. A hollow cylinder 92 is connected o *e 
, coupling66byoppos i ng*read S (no.shown)for m edo„«he.x,enorof4e 

JLZn and fl-e interior of me cylindrical portion 73 of the couplmg «• The 
cvUnder 92 includes an inle, 93 for connection to ahydraulic pump 96. The 

i^rcans^fheflowofhydr^ic^ 
15 hose 98. The hose 98 is connected to the inlet 93 of the cylinder 92. A 
g e.eral.ycy«ndricalp iS .on94isdisposedin«hecynnder92. Tbe P1 son94 

Lnds thlgh dt. orifice 62 of fire support 48 and downw^d toward Ore has 
;rLpu,gtehydrauUcpu m p96c.usese,e fl owofb y dr.u,icfiu,d^ugh 

,he inle, 93 into fit. cylinder 92. The resulting hydraulic pressure forcesfte 
» pis , 0 „94downwardw Ml resp M «.o«hecy 1 »der92so to .i.ex.endsfurther 

^wnwardrelarive^e support 48. Thus>ep,rton94 actions asararn 

which is movable relative ,o the support 48 and toward the base 50.. 

Figs 5 through 7 illusmte fire m«hod for removing a beanng cup m 
^rdancewimmisinvention. As shown in Fig. 5, me appar^s inctades a 
2j sup port48andabase50. The support 48 includes anonfice 6 formed 
Jemrough. The base 50 includes a larger orifice 78 formed meremro^gh. 
^ pairs of positioning pins 80 (one pair is s to wn) are formed rntegraHy wrm 
^ersurfaceo^ofthebaseSO. The support 48 and base 50 have been 
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moved to an open position where they are farther apart from one another (shown 
in an exaggerated fashion). This facilitates the positioning of the end yoke 26 
and cross 12 between the support 48 and base 50. However, it is not critical that 
the support 48 and base 50 are adjustably connected to one another, so long as 
there is sufficient space therebetween for positioning the end yoke 26 and cross 
12. The end yoke 26 includes opposed arms 30 having aligned first opening 32 
and second opening 33 formed therethrough. Each arm 30 includes an outer 
surface 34 having a pair of threaded apertures 44 formed therein. The cross 12 
includes opposed first trunnion 14 and second trunnion 15 having first bearing 
cup 18 and second bearing cup 19 mounted thereon. The first bearing cup 18 
and second bearing cup 19 are disposed within the first opening 32 and second 
opening 33 of the end yoke 26, respectively. The cross 12 and end yoke 26 are 
positioned on the upper surface 68 of the base 50 by placing the threaded 
apertures 44 of the lower arm 10 onto a pair of positioning pins 80. Because the 
5 positioning pins 80 are spring loaded, the other pair of positioning pins 80 lies 
under the arm 30. 

Fig. 6 shows that after the cross 12 and end yoke 26 have been positioned, 
the support 48 and base 50 are moved to the closed position where they are 
closer to one another. The cross 12 and end yoke 26 are disposed against the 

to base 50. The second bearing cup 19 is disposed adjacent to and partially inside 
the orifice 78 of the base 50. The support 48 is disposed a short distance above 
the end yoke 26. The first bearing cup 18 is disposed toward the support 48 and 
aligned with the piston 94. The hydraulic pump has been operated to cause the 
flow of hydraulic fluid through the inlet 93 into the cylinder 92. As a result, the 

25 piston 94 extends downward from the support 48 and adjacent to the first bearing 
cup 18. 

In the next step of the method shown in Fig. 7, the hydraulic pump is 
further operated to force the piston 94 to extend further downward. The piston 
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94 forces the firs, baring cup 18 M-d -* «** *«»* * e tat 0pemng 
32 As . result, the entire cross 12 is moved downward relative to the end yoke 
26 The downward movement of me cross 12 forces the second bearing cup 19 
downward and mostly through the second opening 33. As the second beams 
„,„ ,9 moves downward, i« extends into the orifice 7g of the base. The second 
fc^riag cup 19 can fall off the second trunnion 15 and pass through the onfice 
78 as shown in Fig. 7. or it can easily be pulled off me second trunnion. 

The first bearing cup 18 is removed fiom the cross 12 in a similar manner. 
The cross 12 and end yoke 26 are turned upside down (rotated 180") (not 
, shown). Thenmeapertures44oftheann30ar.placedontoapairof 

positioning pins 80 of the base 50. Then the support 48 and base 50 are moved 
,o a closed position with the cross 12 and end yoke 26 positioned therebetween. 
The firs, bearing cup 18 is disposed adjacent to the orifice 78 of the base 50. 
The second trunnion 15 is disposed toward the support 48 and aligned wft the 
l5 pis»«94. Thehydr.ulicpump96isopemte4«oforcem.pis.o«94downward 
against the second trunnion 15. The secottl trunnion ,5 is forced downward and 
m0 sUy ftrough the second opening 33. As a result, the entire cross 12 is moved 
downward relative to the end yoke 26. The downward movement of the-cross 12 
forces the firs, bearing cup 18 downward and mostiy through the first openmg 
„ 32. Thefirs.bearingc»pl8canfallfhroUghmeorifice78,ori.c ffl ,bepulled 

off me firs, trunnion 14. 

Figs gtinoughioatetiattmen^odformounting.paiiofbeanng 

cups 18 and 19 io accordance with mis invention. As shown in Fig. 8, the 
apparatus 46 includes a support 48 aod a base 50. The support 48 and base 50 
2S tavebeenmov.d.oanopenpositionwheremeyarefartherapar.ftomon. 

another (shown in an ex.ggera.ed fashion). This facOita.es me posifoomg of ft. 
e„dyoke26andeross 12 between the support 48 and base 50. Theendyok.26 
mcludes opposed arms 30 having aligned firs, openftg 32 and second openmg 33 
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fonuedtoerethrougu, Thecross 12 includes opposed fu.. trunnion 14 and 
seC ond trunnion 15. the apparatus 46 preferably includes a generally 
rectangular plate 100 adapted for positioning between .he piston 94 and the end 
yoke 26 to facilitate mounting of the second bearing cup 19. 
" He apparatus 46 further includes a tool 102 for exially positioning tire 
fcs, end second bearing cups 18 and 19 within toe first and second openings 32 
„ d 33ofti.eendyoke26. Fig. 9 illustia.es the tool 102 in more deuul. The 
,„„! 102 is formed generally in the shape of a shallow cup. 1. includes a 
generally circular end portion 104 and a generally cylindrical skirt portion 106 
formed integrally therewith. The skirt portion 106 has an inner axial lengfl, L. 
Referring again to Kg. 1, when .he tool 102 is used for positioning tire firs, and 
S econdbe^mgcupslgandl9,m.inneraxiall«.gthLis.,ual«oa 

predetermined disance by which i. is desk*, mat the end surface 20 of each of 

l5 oft h.ann30oftheendyoke26. A generally Y-shaped groove 108 is formed in 
the inner surface of the end portion 104 of the tool 102. When the tool 102 ts 
used to mount a bearing cup, tire protrusions 24 formed on the end surface 20 of 
me bearing cup extend into the groove 108. The tool 102 ftrtoer includes a pan- 
of aperture 110 fonned through me end portion 104. When me too. 102 is used 
m ,o mount a bearing cup, a firs, pah- of positioning pins 80 of me base 50 extends 
through the apertures 1 10, and a second pair of positioning pins 80 extends 
adjacent to the skirt portion 106 of the tool 102. In this manner, the tool 102 rs 
positioned on the base 50 of the apparatus 46. 

Referring again to Fig. 8, toe tool 102 is positioned on the base 50. The 
25 secondbearingcup 19 is positioned inside me tool 102 on tire base 50 .The 
cross 12 and end yoke 26 are positioned over to. second bearing cup 19. The 
seco.dbearing.up 19 is disposed partially over tire second trunnion 15and 
pertiallyins.de the seoond opening 33 of tire end yok. 26. Theplat. 100 ts 
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pos itio ncdb«w e cn«he«d y o»= e 26 M . d *ep i s«o D 94.Th.suppon« m dbase 

50 are then moved to the closed position. 

The next step of the method is to pump the hydtantic pump «o cause ti,e 

Prating hydrauhc pressure fo.es tire piston 94 to e*en do— 
Il^e cylinder 9a. The pisum 94 is forced do™ onto the piate 1^ 
forces me cross 12 and end yoke 26 down onto the second beanng cap 19. As 
^ fire second trunnion !5 of tire cross 12 is forced down into tire second 
icupl^andme second opemng 33 of tire end yoke 26 is forced dov. 
. ^dmcsecoodhearingcup^. Thus me secpnd bearing capers mounted 
on the second trunnion 15 wimin tire second opening 33. 

L fhstbearing cup 18 is mounted on tire firs, trunnion .4 as show, .n 
Hg 10. The cross 12 and end yoke 26 remain positioned on the base 0. The 

l5 posrtioned parti* over me firs, trunnion 14 and 

0 p«mng32ofmee^yok.26.T 1 renmehydr.uticpump B opera«ed^ t oc^e 

of hydraulic fluid through tire inlet 93 of tire cyhnder 92. The resulnng 

LshlinFig.7. Thepis»n94 pushes do— againsrtirefirstb^rm 
J0 cup ^^chforcesmefirstbe^cup^downrntomefirstope^g^ 
ol.hein^onH.Thu.^efirs.bearingcuplSism^onme^ 
— Because me secondb^cupj, 
^y positioned a, a desired position widr respect to tire end yoke 2 ^ « 
LnXp .8 on tire opposed end of tire cross .2 is -so axraUy posmoued a, 

2i position. H~^-*r.---'««--^ 
osedbe^eenmefirstbearingcup ,8 and d« piston 94 when mounfing tire firs, 



bearing cup. 
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Figs 1 1 and 12 illustrate a second embodiment of an apparatus 46' in 
accordance with this invention. The apparatus 46' is substantially identical to 
the apparatus 46 which has been described above, and includes a support 48' and 
a base 50'. However, the apparatus 46' does not include a cylinder 92 connected 
to a coupling 66. Rather, a coupling 112 is formed integrally with the upper 
surface 52' of the support 48'. The coupling 1 12 is generally cylindrical m form. 
An insert 1 14 is positioned tightly through the center of the coupling 112. The 
insert 1 14 includes a generally cylindrical upper portion 1 16 and a generally 
rectangular lower portion 118 formed integrally therewith. The insert 114 is 
usually formed from a metallic material such as steel. A threaded aperture 120 is 
formed through the center of the insert 1 14. A threaded member 122 such as a 
threaded bolt or threaded rod is disposed within the threaded aperture 120. The 
threaded member l22 includes a head 124. An industrial wrench (not shown) or 
similar tool can be used to rotate the head 124, This rotates the threaded 
member 122 within the threaded aperture 120. When the threaded member 122 
is rotated in the clockwise direction, the threaded member 122 is moved 
downward within the threaded aperture 120. Thus the threaded member 122 can 
function as a ram similar to the piston 94 of the first embodiment of the 
apparatus 46. 

o In accordance with the provisions of the patent statutes, the principle and 

mode of operation of this invention have been explained and illustrated in its 
preferred embodiment. However, it must be understood that this invention may 
be practiced otherwise than as specifically explained and illustrated without 
departing from its spirit or scope. 
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CLAIMS 

1. An apparatus for positioning a bearing cup with respect to a universal joint 
having a yoke, said apparatus comprising: 
a base; 

a support connected to said base and disposed at a distance therefrom; 

a spacer connecting said support to said base and fixing said distance; and 

a ram mounted on said support and movable relative to said support and toward 

said base; 

wherein movement of said ram is adapted for positioning said bearing cup with 
respect to said yoke. 

2. The apparatus described in Claim 1 wherein said ram is mounted on said 
support on the side away from said base, and said support includes an orifice for 
receiving said ram therethrough. 

3. The apparatus described in Claim 2 wherein said base includes an orifice 
for receiving said bearing cup therethrough, and wherein said orifice of said base is 
aligned with said ram. 

4. The apparatus described in Claim 1 wherein said spacer is adjustable to 
allow adjustment of said distance between said base and said support. 



5. The apparatus described in Claim 4 wherein said spacer is a 
fastener. 



6 The apparatus described to Claim 5 therein said apparatus additionally 
comprises a seeond adjustable spacer which is a threaded fastener. 

7 . The apparatus described to Claim 1 whereto said ram is a hydraulic piston. 

8 . The apparatus described in Claim 1 whereto said ram is a threaded member. 

9. The apparatus described to Claim 1 whereto said base and said support are 
plates oriented generally parallel with one another. 

10. The apparatus described to Claim 2 wherein said base includes positioners 
to align said yoke with respect to said ram 
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